functional abilities of the patient in the domains of selffeeding, positioning, oral motor skills for solid and liquid ingestion, and overall feeding safety. It identifies domains where skills are impaired, guiding the occupational therapist to areas amenable for rehabilitation (Lambert, Gisel, Wood-Dauphinee, Groher, & Abrahamowicz, 2006) .
The development of the MISA has been described elsewhere (Lambert et al., 2006) , and will be summarized here briefly. Potential MISA items were developed from a review of the relevant literature, and proceeded through several stages of scrutiny and refinement by focus groups of professionals involved in ingestive evaluation and treatment. A focus group selected items from the literature review, generated additional items, devised subscales, and developed an ordinal scoring mechanism. After pilot testing of the assessment, a second independent focus group selected the most appropriate items for inclusion. Further studies estimated the reliability and validity of the scale, confirmed the adequacy of the items, demonstrated the equivalence of the English and French versions of the assessments, and justified further psychometric study (Lambert et al., 2006) . The version of the MISA created through this process and used in this study is composed of 42 items divided into 5 subscales: positioning for meals (4 items); self-feeding skills (7 items); oral motor skills for solid (12 items) and liquid consumption (7 items); and texture management (12 items) (Lambert et al., 2006) . Items are scored on a 3-point ordinal scale where higher scores indicate better function, and are summed to give subscale scores and a composite score for the entire assessment (Lambert et al., 2006) .
The goal of this study was to establish the interrater reliability, intrarater reliability, score stability, and construct validity of the MISA, using data gathered on a large sample.
Methods

Design
The psychometric properties of the McGill Ingestive Skills Assessment were evaluated using standard psychometric testing methods (Nunnally & Bernstein, 1994; Streiner & Norman, 2003) . The assessment was repeatedly administered to patient participants, by the same and different raters, to establish various forms of reliability. Intraclass correlation coefficients were used to analyze the differences in scoring between meals, between raters, and within the same rater's evaluation. In addition, validity testing methods were used (Streiner & Norman, 2003) . Demographic information was collected and patient participants were tested using several assessments of related constructs to establish the association between the MISA and constructs related to ingestion.
Sample
There were two samples of interest in this study: the raters and the patient participants. Participants and raters were recruited from a variety of acute and tertiary care facilities in Quebec, Canada.
Institutions and raters. Thirteen facilities in southwestern Quebec, Canada, agreed to participate in the study. Eight nursing homes, three long-term-care hospitals, one university hospital complex with both long-term and acutecare wards, and one outpatient day program gave ethical approval to the study. The administration at these institutions agreed to allow their professionals to act as raters for the study during work hours. Care was taken to carry out the research at institutions in both English and French sectors of the Quebec health care system, in order to diversify the sample in terms of the training and backgrounds of the raters. These steps were taken because the MISA is expected to be used in different types of institutions, by diverse professionals with varying levels of expertise.
All professionals employed at the participating institutions were licensed by their provincial or national governing boards, or both; therefore, general clinical competence of the raters was assumed. No exclusion criteria were imposed, which reflects common clinical practice, because licensed professionals with varying backgrounds, levels of expertise, and prior experience are all called on to evaluate patients with ingestive difficulties. In this geographic area most of the professionals routinely involved in the evaluation and treatment of feeding skills are occupational therapists. To diversify the sample, nurses, dietitians, and speech-language pathologists at these facilities were also encouraged to participate. The number of raters recruited at each facility ranged from 1 to 16, depending on the size and organization of the institution (see Table 1 ). A total of 50 professionals was recruited.
The raters were instructed in the use of the MISA by the test developer (the first author) during one or two sessions. These sessions lasted a total of 4 hr to 8 hr, depending on the number of professionals being trained. The definition of the subscales, the rationale behind the inclusion of each item on the assessment, and the criteria for scoring for each item, was explained. Raters viewed a videotaped meal to practice using the MISA while the test developer was on-site, and the scoring of this practice assessment was discussed within the group until agreement was reached between all raters, and their assessments matched that of the test developer. In the 10 days after the meeting and before evaluating any participants in the study, all raters were required to study the instruction manual, evaluate at least five patients on their own, and confer with the test developer until all difficulties in scoring had been addressed.
Participants. Recruitment of patients in the health care centers associated with the study (hereafter referred to as participants) occurred between May 1999 and November 2000. Potential participants were referred to the study by nurses or other health professionals who recognized difficulty in self-feeding, managing different food textures, or swallowing. All participants had a neurologic disease as the primary cause of their dysphagia, or had dysphagia of unspecified etiology. Persons with anatomic abnormalities of the head and neck, who were fed more than half of their caloric requirement by tube, or who had severe behavior problems that would endanger the observers, were excluded. Ethics committee approval was obtained from McGill University and from each institution, and informed consent was obtained from each participant or from their legal representative before evaluation.
Psychometric Testing Procedures
Interrater reliability and stability testing. All participants were evaluated at least once, and up to three times, using the MISA. To administer the MISA, the evaluator sits with the participant for the duration of the meal. The meal contains all of the food textures to be scored, and the participant receives the same assistance that would normally be given, from the usual helper. The participant consumes the meal in the usual manner; there are no additional tasks added for the purpose of the evaluation. The evaluator is permitted to converse with the participant, but does not otherwise interact during the meal, such as asking the patient to perform certain tasks, or to alter the environment or other conditions of the mealtime. In doing so, the evaluator is able to observe the usual progression of the meal, thereby assessing ingestive problems that may be present on a daily basis.
In institutions where adequate staffing was available, two health care professionals independently evaluated participants at the same meal to assess interrater reliability. In long-term-care settings, one evaluator returned to evaluate each participant during a second meal, after a minimum of 7 days had elapsed, to assess the stability of scores over time.
Intrarater reliability testing. Thirty-five participants in the main study consented to being videotaped during a meal. Recordings were made from the time the meal was delivered until the participant had completely finished the food or indicated that no more food would be eaten. The participant's head and trunk were kept in the frame at all times, and videos were taken in half-profile so that postural characteristics as well as facial gestures could be assessed.
The rater for the intrarater reliability study was a female occupational therapist who had been practicing for 6 years at the start of the study, serving elderly persons with physical impairments who live in the community. She was responsible for evaluating and making recommendations for patients with ingestive skill loss but this was not the exclusive focus of her practice. We believed that her performance would approximate the experience of the typical occupational therapist expected to use the MISA in a clinical setting. This occupational therapist had no prior exposure to the MISA and was not involved in any other part of the study. She was trained in the use of the assessment using the same methods described above. The occupational therapist viewed all of the tapes at three different times, at least two weeks apart. The tapes were viewed in random order each time. She was not permitted to look at the results of previous assessments when reviewing a videotape.
Construct validity testing. Because the validity of instrumental evaluation of swallowing has been questioned in the frail elderly population (Feinberg, 1997; Groher, 1994) and no appropriate "gold standard" evaluations exist, it was not possible to use criterion validation. It was therefore necessary to examine the relationships between the MISA and constructs with known relationships to feeding in a process known as construct validation. Relationships that meet hypotheses or that conform to known associations between the assessment and other constructs lend support to the validity of the assessment. These constructs needed to be simple to measure in the clinical setting, and themselves be reliable measures because they had to be administered by three individuals at many different health care facilities. Clinical examinations of feeding, swallowing, or ingestion with reasonable psychometric properties were not available at the time of the study (Mann, 2002; McHorney et al., 2002) . Therefore, other clinical indicators were hypothesized to be associated with ingestive skills. Feeding skills are known to diminish with deteriorating mental status (LaRue et al., 1997; Ortega et al., 1997) and general functional skills (Payette, Gray-Donald, Cyr, & Boutier, 1995) . Therefore, we speculated that scores on the MISA should be associated with scores on assessments of these constructs. Hence, two assessment tools were used to evaluate the MISA's construct validity. The Functional Independence Measure (FIM) (Guide for the Uniform Data Set for Medical Rehabilitation, 1996 ) is a tool with excellent reliability and validity that evaluates a person's ability to carry out self-care activities (Ottenbacher et al., 1994) . Functional level on each of 16 self-care tasks is scored on a 7-point scale from "Independent" to "Dependent" (Guide for the Uniform Data Set for Medical Rehabilitation, 1996) . It is not necessary for the participant to perform the tasks if the person filling out the form is familiar with his or her ability (Guide for the Uniform Data Set for Medical Rehabilitation, 1996; Ottenbacher et al., 1994) . The Modified Mini-Mental Status Evaluation (3MS) (Teng & Chui, 1987 ) assigns a numerical score to a person's ability to answer questions requiring memory, comprehension, and judgment. This test is a modification of the well-known Folstein MiniMental Examination (Folstein, Folstein, & McHugh, 1975) , but has superior psychometric properties (Dastoor & Mohr, 1996) . The advantages of this assessment include wide recognition among health professionals and ease of administration, as well as its ability to document the loss of executive functions (Dastoor & Mohr, 1996) .
Convergent validation is the process by which the results of a new assessment are compared to the results of another assessment, when the relationship between the two constructs is supported by prior knowledge and the degree and type of relationship can be predicted (Portney & Watkins, 2000) . Cognition, functional status, and age were selected as the best constructs to use for convergent validation. Evaluations of cognitive status (using the 3MS) and functional performance (using the FIM) were administered by one of two occupational therapists or a final-year undergraduate student in occupational therapy blind to the results of the feeding assessment. This student had completed most of her fieldwork training, was experienced in the geriatric setting, and was competent in the administration of these assessments. The test developer judged her evaluation skills to be equal to those of the experienced occupational therapists after supervised administration of the tests to 5 patients.
The 3MS was administered to the patient in a separate session, and on a different day than the feeding evaluation, so the patient's mealtime performance would not be influenced by fatigue caused by the mental status evaluation. The FIM was administered by interview to the nurse or nursing assistant responsible for the participant's daily care by an occupational therapist or occupational therapy student, on the same day that the 3MS was administered to the participant. All evaluators were blind to the results of the others' assessments, and the nursing staff was not informed of the results of the feeding evaluation, the FIM, or the 3MS until all testing was complete.
Chart reviews were carried out by an occupational therapist or occupational therapy student to obtain demographic and medical information in order to permit validation by known groups, another facet of construct validation. Validation by known groups is the most general type of construct validity. In this process, patients are divided into two or more groups according to their known status on an external criterion that should differentiate scores on the new measure. When the characteristic of interest is measured as present or absent, this test is called extreme groups validation (Streiner & Norman, 2003) .
Analyses
Subscale and total scores were calculated for the MISA. Subscale scores are the arithmetic sum of the points in each subscale, and the total score is the sum of all subscale scores. It is important to note that the subscales are not weighted in computing the total score. In selecting the items for the assessment, the opportunity had been present to keep the number of items in each subscale equal. However, it was believed that the number of items in each subscale could reflect the relative importance of that subscale (e.g., the Positioning subscale, by having fewer items than Solid Ingestion, would be understood to have a smaller impact on ingestive ability). Weighting the subscale scores so that they all carried equal influence in the total score would eliminate this characteristic of the tool.
Interrater reliability and stability. Data from participants with two evaluations from the same meal (n = 85) were analyzed for interrater reliability. Participants with two evaluations at different meals (n = 74) were included in the analysis of stability over time. The reliabilities of the MISA subscales, and of the test as a whole, were examined using intraclass correlation coefficients (ICCs). Model 1,1, which is based on a one-way analysis of variance (ANOVA) with subjects as the independent variable, was used for the interrater reliability. For stability over time Model 2,1 was used; this model is based on a repeated measures ANOVA, with rater as the independent variable and assumed to represent a subset of all raters (Portney & Watkins, 2000) .
Intrarater reliability. Intrarater reliability of the subscales and of the MISA as a whole, were evaluated using ICC Model 3,1 (Portney & Watkins, 2000) . This model is based on a repeated measures ANOVA, with the rater being tested assumed to be the only rater of interest.
Validity. Analyses of distribution were carried out on FIM and 3MS scores before further analysis. Neither assessment had a normal distribution of results; therefore, non-parametric statistics were used. Spearman's correlation coefficients were calculated to determine the strength of the relationship between MISA scores and age, FIM, and 3MS scores. For the "extreme groups" validation, MISA scores were compared using the Wilcoxon rank-sum test for participants with and without the defined characteristics (presence of decubiti, use of psychoactive medication, denture wear, and number of conditions) (Portney & Watkins, 2000) .
Significance levels for statistical tests were set a priori at p < 0.05. All analyses were carried out using the SAS statistical package (1994), Version 4.16.
Results
Raters
There was a total of 50 raters in the interrater reliability and stability study. Six of these were male (12%) and 44 were female (88%). Twenty-six raters were occupational therapists, 12 were registered dietitians, 9 were registered nurses, and 3 were speech pathologists (see Table 1 ). Raters had received their license to practice from 1 to 32 years before the start of the study.
Participants
Consent was obtained from 76 patients in health care establishments in the French sector and from 53 patients in institutions in the English sector (total n = 129). Of these, 23 (17.8% of total) were withdrawn from the study; 4 from the French sector and 19 from the English sector. Participants were withdrawn because of trained raters leaving their place of employment, or modification of raters' job duties such that participation in the research was no longer feasible. In addition, 4 participants (3.1%) from the English sector died before the evaluations could be administered. In all, 72 participants were evaluated in French and 30 in English (n = 102, 79.1% of consents). There were no significant differences between participants in the French and English sectors or in the evaluations of the two language groups; therefore, the data were merged for analysis.
Average age was 77.8 ± 13.1 years of age, with a range of 41 to 101 years. Participants had an average of 3.4 ± 1.5 medical conditions. Eighty-nine participants had neurological disorders that caused or contributed to their ingestive problem. These included: dementia (n = 51), left or right cortical stroke (n = 36), Parkinson's disease (n = 18), multiple sclerosis (n = 8), epilepsy (n = 7), traumatic brain injury (n = 4), brainstem stroke (n = 2), amyotrophic lateral sclerosis (n = 2), and polyneuropathy (n = 1). Thirteen participants had feeding problems of unspecified etiology and no known neurological disorder. Many participants had ageassociated and chronic nonneurological illnesses. These included: cardiac disease (n = 44), hypertension (n = 39), pulmonary disease (n = 30), depression (n = 27), thyroid disease (n = 17), diabetes (n = 17), gastrointestinal disorders (n = 16), cancer (n = 14), alcoholism (n = 7), and schizophrenia (n = 3).
Major medications were recorded; nonprescription medications (e.g., milk of magnesia, docusate sodium, acetaminophen) were not counted. On average, participants used 2.3 ± 1.4 prescription medications (range 1-7). Of 56 participants who used psychoactive medications, 30 were using anxiolytics, 27 were using antidepressants, and 26 were using antipsychotic agents.
Nineteen participants had at least one decubitus ulcer at the time of evaluation (8 buttock, 5 sacro-coccygeal, 6 other), and 9 had an infection necessitating treatment with antibiotics. Forty-four participants had upper and/or lower dentures, 17 were completely edentulous, and 41 had partial dentition and did not wear prostheses, or had full natural dentition.
Participants had a wide range of cognitive and self-care abilities, as well as feeding skills. Results from MISA assessments and those used in validity testing are presented in Table 2 .
Interrater Reliability and Score Stability
Traditional test development theory states that ICCs of 0.80 or 0.90 are desirable for clinical assessments (Portney & Watkins, 2000) . Table 3 shows that for all subscales, the ICC values for both interrater reliability and stability were in the 0.63 to 0.88 range. The exceptions were the Positioning subscale for both stability and interrater reliability, and the Solid Ingestion subscale for interrater reliability. In these cases, the ICCs were between 0.60 and 0.70, which is significantly lower than 0.80, as indicated by the upper bound of these confidence intervals. The last row of Table 3 shows that for the MISA total score, ICCs are 0.85 for interrater reliability and 0.88 for stability, indicating a very satisfactory performance by the evaluation overall. The mean delay between MISA assessments was 16.4 ± 10.4 days (median 14 days).
Intrarater Reliability
As expected, the evaluator reported that she did not remember the scores she had previously assigned to each participant when viewing the videotapes. The analyses therefore concentrated on the second and third evaluations, to allow for a learning process that the video evaluator did not have as the clinical evaluators did in their training period. ICCs were lower than 0.80 for the Positioning, and Texture Management subscales (see Table 3 ). All 95% confidence intervals included 0.80. Intrarater reliability was very high for the Self-Feeding, Solid-Ingestion, and Liquid-Ingestion subscales. ICCs for the total MISA score was 0.96, indicating excellent intrarater reliability.
Validity
Convergent validation. Eighty-six participants (84%) were evaluated with the 3MS. Those who were not evaluated did not speak French or English or had aphasia secondary to stroke. The FIM was completed for 93 participants (91%). Missing data resulted from the absence of a reliable informant at the time of data collection. Participants with missing data were eliminated from that part of the analysis but not excluded from the entire study, because the omission of one piece of information did not have an impact on the other facets of the analysis. The mean delay between 3MS and FIM evaluation and MISA evaluation was 32.4 ± 36.4 days (median 18 days). Table 4 shows Spearman's rank order correlation coefficients between MISA scores and age, FIM, and 3MS scores. Age was negatively correlated with all subscales except the Positioning subscale; however, only the Solid Ingestion subscale showed a significant correlation (r = -0.24, p < 0.05). As expected, the FIM was positively correlated with all MISA subscales and with the total score. Correlation with the Self-Feeding subscale (0.67) was much stronger than with other subscales (0.22 to 0.40). The Solid Ingestion and Liquid Ingestion subscales were significantly correlated with the 3MS but these relationships were weak. The correlation with the Self-Feeding subscale and the 3MS was much stronger (0.45).
Validation by extreme groups. Table 5 shows the relationships between MISA scores and the presence or absence of clinical characteristics. Participants taking psychoactive medications had significantly higher mean scores on the Self-Feeding subscale than those not taking these medications. Mean scores on the Positioning subscale were significantly lower for subjects with decubiti at the time of evaluation. The dental status of the participant was significantly related to the Self-Feeding, Solid Ingestion, and Liquid Ingestion subscales and approached significance for the Texture Management subscale. Participants who wore dentures for meals performed better than participants with partial or full natural dentition, or who were edentulous. The number of medical conditions was neither related to any subscale, nor to the total MISA score.
Discussion
The psychometric testing of the MISA showed that the scale as a whole, as well as the subscales, demonstrated good reliability and validity. Although it would be possible to use the subscales independently, this is not recommended. First, the burden of the evaluation on the occupational therapist is not decreased by performing only selected subscales; the evaluator would need to be present for the entire meal no matter how many items are being administered. Second, there is likely a very close interplay between the domains of the subscales. Therefore, administering the entire assessment should provide the occupational therapist with a fuller appreciation of how each domain influences the others during the meal.
Interrater Reliability and Score Stability
A minimum ICC of 0.75 is generally suggested for an assessment tool, and 0.90 is recommended for use with individual patients (Portney & Watkins, 2000) . These are not set rules. For our purposes, a criterion of 0.80 was set for both interrater reliability and stability. We believed that a reliability of 0.90 or higher would be an unrealistic expectation because ingestion can vary markedly from day to day even in healthy persons. Positioning and Solid Ingestion did not meet our criterion for interrater reliability or stability, and the Texture Management subscale did not meet the criterion for interrater reliability. However, the upper boundaries of the confidence intervals approach or reach the 0.80 criterion for the Solid Ingestion and Texture Management subscales, as well as interrater reliability for the Positioning subscale.
The stability of the Positioning subscale is the most problematic. The poor reliability in the Positioning subscale is definitely influenced by the small number of items in the subscale; this made good reliability much more difficult to achieve because of the relatively large effect of small differences in scoring (Portney & Watkins, 2000) . Such variability may also have influenced the stability of the ratings on the Positioning subscale. An individual's position may vary from meal to meal and from day to day (Ott, Readman, & Backman, 1991) , depending on variations in the person's alertness, behavior, and physical vigor that would enable him or her to maintain a consistent position. Although every effort was made to ensure participants were seated in the same chairs and received the same care at each evaluation, the quality of care depended on the diligence of the staff member who was providing the necessary assistance. A significant correlation of the change in Positioning scores to the time between the MISA assessments supports this explanation (r = 0.33, p < 0.01). It is not possible to control some of the qualities of a patient's condition (such as alertness or fatigue), and variability of the mealtime environment is a reality of inpatient institutions. However, measures can be taken to improve the quality and consistency of the mealtime environment, such as standardizing the seating and tables in the dining area and the positioning of patients during meals (Ott et al., 1991) . The protocol for the MISA requires that at least one food from each texture category be represented at the meal, so that the competence of the participant in consuming each texture may be determined. During this study a standardized meal was not required, because of the difficulties in obtaining comparable meals at all of the participating institutions. It would not be possible for many health care establishments to have a special meal prepared for one resident only on a given day. In addition, food preferences, dietary restrictions, and food allergies would make a single standardized meal impractical in certain settings or for certain residents. However, an occupational therapist using the assessment on a regular basis in his or her own establishment could much more readily obtain meals that contain foods representing all of the textures evaluated by the MISA. Keeping the limitations discussed previously in mind, we suspect that the reliability of the Texture Management subscale reported in this study may be an underestimate of the true reliability of this subscale. With regard to the Solid Ingestion subscale, the texture of the foods provided at the meal would influence the chewing patterns and other oral-motor skills during the evaluation (Gisel, 1994; Ott et al., 1991) . Use of test-specific menus should improve the stability of scores on the Solid Ingestion subscale, because oral motor skills will be challenged to the same degree during repeated evaluations.
Interrater reliability is a reflection of the consistency with which different raters interpret, and therefore score, the items (Portney & Watkins, 2000) . A survey regarding the user's manual revealed that there were some items that were not sufficiently explained (unpublished data). The subscale with the poorest interrater reliability was the Solid Ingestion subscale, which demands the most precise skills of observation, because the rater is asked to judge movements of the tongue and lips as the participant is eating. These observational skills are learned, and some nurses and dietitians involved in the study reported being unfamiliar with evaluating these features. The possibility of adding an instructional videotape or CD-ROM to the assessment is being explored. Such an instructional tool would provide visual examples and would ensure a more thorough understanding of the items of the subscale.
Intrarater Reliability
When comparing ratings from the second and third viewing of the videotapes, the ICCs for the Self-Feeding, Liquid, and Solid Ingestion subscales closely approached or met the criterion of 0.90 for a clinical measure (Portney & Watkins, 2000) . Low reliability of individual items can be traced primarily to difficulty evaluating certain features on videotape as opposed to observing them during a meal. These in turn contributed to the low ICCs for these subscales. Many items on the Texture Management subscale also proved difficult to judge, because the texture of different food items was difficult to identify on the video. It can therefore be assumed that ICCs for these subscales are underestimates of their true intrarater reliability.
Ratings on the Liquid Ingestion subscale evidenced a marked improvement between the first and second, and second and third readings. This finding confirms the necessity of practice in addition to initial training in the use of the MISA.
Validity
Convergent validation. The Solid Ingestion subscale was significantly correlated with the participant's age. Age is not a predictor of feeding ability, but in healthy seniors, oral praxis decreases and the work of chewing increases with age (Fucile et al., 1998) . Our findings suggest that the greater effort in chewing seen in elderly persons is detected by the Solid Ingestion subscale.
The magnitude of the correlation between the FIM and the MISA subscales was not large, despite some being statistically significant. The majority of participants were wheelchair dependent, having most of their activities of daily living assisted by or attended to by staff members. This factor would reduce the variability of FIM scores and, consequently, the magnitude of the correlation. The correlation of FIM scores with the Positioning subscale was higher than that with the Solid Ingestion and Liquid Ingestion scores, which suggests that positioning is more closely related to self-help skills than oral motor skills.
The magnitude of the correlations between the MMS and the MISA was also low. A fairly strong correlation was found with the Self-Feeding subscale, whose items most closely represent praxis, judgment, and alertness. The Liquid Ingestion subscale was also more strongly correlated with the 3MS scores than the Solid Ingestion subscale, supporting the known fact that drinking is the most difficult of these ingestive skills and is frequently lost early in dementia.
Validation by extreme groups. The only significant association found with the use of psychoactive medication was self-feeding skill. Participants taking these medications performed better than those not taking medication. The difference in performance between these groups may be because of a relief of the low motivation and initiative that are often the precipitating factors for the administration of psychoactive medication (Ruths, Straand, & Nygaard, 2001) . Persons requiring psychoactive medication may also have higher levels of functional independence or cognition, because more severely compromised persons might not be prescribed such medications to alter mood and behavior (Holmquist, Svensson, & Höglund, 2003) .
Participants with decubiti had significantly poorer scores on average than participants without sores on the Positioning subscale. It is likely that efforts to prevent sores in the long-term-care centers studies had an influence on our findings, because the number of participants with decubiti was low and, thus, the power to detect a statistically significant difference was low in our analysis. However, this result is a positive indicator of the quality of care provided in these institutions.
Of all clinical characteristics tested, denture wear during meals had the strongest relationship to MISA scores, with participants who wore dentures performing better than their counterparts who had complete natural dentition or incomplete dentition but did not wear dentures. The association with Solid Ingestion and Liquid Ingestion scores is clear: Use of dental prostheses contributed to greater competence in managing these textures. The relationship with the Texture Management subscale may be explained similarly: Participants with dentures were able to manage a greater variety of food textures. This observation is supported by the literature (Lamy, Mojon, Kalykakis, Legrand, & Butz-Jorgensen, 1999 ). There may also be a motivational component: Persons who want to enjoy a variety of foods may ensure that they continue to wear their dentures and that these stay in good repair. It has also been observed that there is a positive association between enjoyment of meals and denture wear (Lamy et al., 1999) . Persons who are less self-sufficient and who have neurological disorders are more likely not to wear dentures, because of difficulty controlling them or poor fit, or because nursing home staff may not insert them (Chalmers, Carter, & Spencer, 2003; Chiappelli et al., 2002) . Therefore, it is not surprising that low scores on the Self-Feeding subscale would be associated with dental status in our sample.
Limitations
Two limitations may have influenced our results. First, the number of raters was very high, which was necessary because of the limitations on the number of participants who could be recruited at each facility. The sample size for the participants was adjusted to compensate for the variability introduced by the number of raters, and so the reliability presented here should not be influenced by this factor. Second, the length of time between the MISA evaluation and the administration of the FIM and 3MS was longer than expected, which was a limitation imposed by the participating institutions. We were dependent on one coordinator at each facility to inform us of a rater's intent to perform an evaluation on a given day. This arrangement was found to be the most reliable means of tracking participants, despite the possibility of a communication lapse between these parties. Once a call had been received from a coordinator, the date of the FIM and 3MS was scheduled accordingly. However, we found that the raters were limited by their clinical duties, and MISA evaluations would frequently be delayed because of these obligations. This difficulty was most marked in the long-termcare and nursing facilities, where staff availability was most limited. The delay decreased as more participants had been evaluated at each facility, as communication became more efficient, and as raters became more engaged in the study. It is possible that these long intervals introduced a bias into the study. However, the medical conditions, and the cognitive and functional status of participants were stable, especially for the participants in long-term-care or nursing facilities. We do not believe that this difficulty introduced a major bias into our data. The scheduling of the follow-up MISA evaluation was less problematic, perhaps because each rater was dependent only on himself or herself for scheduling the session, and the importance of a brief delay was more apparent to the rater.
Because of the large number of raters as well as the small number of participants evaluated by some of the raters and within some professional groups, it was not possible to determine the effect of different professional groups and level of clinical expertise on the reliability of scoring. This type of analysis will be very important to complete in future studies of the MISA's performance.
The inclusion of only a single rater in the video analysis process poses questions regarding the generalizability of the intrarater reliability statistics. This rater was typical in the amount of experience she had before the study and the training she received in learning how to use the MISA. Whereas it is expected that the results of other raters would be similar, this needs to be verified in further testing.
Conclusions
The McGill Ingestive Skills Assessment was designed systematically, following methodologically sound steps, leading to the development of a measure that is able to evaluate functional ingestive skills with adequate reliability and validity. The values of the ICCs are within the acceptable range for interrater and intrarater reliability as well as for stability over time. The findings regarding the relationships between variables used in validation and the MISA were supported by the literature (Chalmers et al., 2003; Chiappelli et al., 2002; Fucile et al., 1998; Holmquist et al., 2003; Lamy et al., 1999; Ruths et al., 2001) . The accumulation of this evidence through extreme groups and convergent validation lends considerable support for the validity of the MISA. These are considerable accomplishments in a domain where the reliability and validity of clinical assessment tools have been seriously criticized in the past (Baker, 1993; Farrell & O'Neill, 1999; Fig, Koral, Gross, & Shapiro, 1994; Heritage, 2001; Jones & Donner, 1988) . Others have attempted to design clinical assessment tools for this or other populations in the past decade (Brunelli et al., 2000; Dakkak & Bennett, 1992; Joiner & Heatherton, 1998; Kenny et al., 1989; Steele, Greenwood, Ens, Robertson, & Seidman-Carlson, 1997) ; however, methodological rigor and psychometric strength vary greatly. The strongest assessments address very different constructs than the MISA (Mann, 2002; McHorney et al., 2002) . The MISA evaluates a novel aspect of ingestive skill, is rigorously developed, and meets several criteria for acceptable psychometric performance. It shows promise for wide clinical application by a variety of professionals. Further studies will have to confirm the adequacy of the psychometric properties and establish the responsiveness of the assessment to change in patients' conditions. The MISA promises to improve the evaluation of elderly persons with ingestive skill loss, and be instrumental in the advancement of clinically oriented research on ingestion. v
